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. It frequently occurs in the developing and underdeveloped countries of tropical and subtropical areas, and is infrequent in the developed countries. It usually affects the skin, the nerves, the nasal mucosa and the eyes. The clinical and the pathological findings of leprosy neuropathy are determined by the natural host immune response to Mycobacterium leprae. Leprosy should be effectively treated with multidrug therapy (MDT) before permanent nerve damage development 2 . Failure of early detection and early treatment often leads to severe disability in spite of the eradication of Mycobacterium at a later stage.
The most common clinical presentations are mononeuropathy, multiple mononeuropathy and polyneuropathy. In most cases, these neuropathies usually follow the skin manifestations although the neuropathy may be the only manifestation of the disease in the pure neuritic leprosy (PNL) 3 . Out of 19 PNL cases we had studied 4 , 79% presented mononeuropathy, 10.5% multiple mononeuropathy and 10.5% polyneuropathy. The ulnar was the most frequently affected nerve. Nerve biopsy is essential for a definite diagnostic of PNL.
In 1992, we described cases of painful neuropathy with no concurrent cause apart from a past history of leprosy successfully treated. The nerve biopsy was characterized by inflammatory infiltrates, severe fiber loss and no bacilli 5 . These cases were reported as "late painful neuropathy years after leprosy treatment", calling attention for this late manifestation of leprosy neuropathy. An immune reaction due to the persistence of the bacilli antigen associated to ischemia was then considered as the possible pathogenesis 5 .
In the present report, our objective was to describe the clinical, neurophysiological and hystopathological characteristics, and treatment response in four late-onset neuropathy cases appeared after previous leprosy treatment.
MetHODS
Four patients previously treated with MDT for skin leprosy (lepromatous leprosy clinical form) and living in a nonendemic area were sent to neurological evaluation by dermatologists due to recent onset neuropathy. They all had been excluded for an active leprosy infection or reinfection (Table) . Neurological and dermatological examination was performed. Electrophysiological examination with standard techniques and sural nerve biopsies were conducted. The material was included in paraffin for routine staining, and Araldite for semithin sections. Wade-Fite acid-fast stain for leprosy bacilli was performed. Glucose intolerance, diabetes, other metabolic or endocrine disorders, vascular or collagen diseases associated or not with vasculitis, HIV, HTLV-1/2, HBV and HCV-virus infections, cancer and other causes of neuropathies were ruled out, clinically and laboratorially.
reSUltS Table shows the clinical features of all four patients. The mean age was 52.75 years (47-64). The mean time of the recent installed neuropathic symptoms appearance after MDT treatment was 19 years (12-26), and the mean time of symptoms duration was 12 months (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) . The neuropathy had a multifocal distribution in cases 1 and 2, with nerve enlargements (ulnar and fibular nerves), and was symmetric in cases 3 and 4. A predominant small fiber involvement was observed in all cases, and neuropathic pain was the most important complaining. Electrophysiological test was consistent with a predominantly axonal and sensory neuropathy in case 2, was exclusively sensory in case 1 and was normal in the remaining cases. Nerve biopsies of all four cases showed the presence of inflammatory mononuclear cells infiltrates, mainly surrounding epineurial vessels, suggesting microvasculitis (Fig A) . Neoangiogenesis was seen in all nerve samples. Semithin sections revealed a severely decreased myelinated fiber density, mainly affecting the small nerve fibers, comprising an inflammatory axonal neuropathy (Fig B) . Wade staining for bacilli identification was negative in all nerves. Treatment with prednisone (1 mg/kg/day progressively tapered to 20 mg/day) was associated to great improvement of the neuropathic pain.
DiScUSSiON
Type 1 reaction or reversal reaction (RR) is a late cellular hypersensibility reaction type IV, which usually appears during the first months of treatment. Neuritis is an important feature. Preexistent skin lesions become steadily more swelled up, reddened and even ulcerate. Fever, malaise and anorexia may be present. Facial swelling, as well as swelling 
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of the legs and upper limbs, is characteristic 6 . The type 2 reaction or erithema nodosum leprosum (ENL) is an acute inflammatory condition involving a TNF-alfa and immune complex mediated immune response with infiltration of Th2-cells 7 . Nodules and painful raised red papules are characteristic. Accompanying these nodules there are neuritis, uveitis, iridocyclitis, episcleritis, arthritis, dactilitis, lympohadenitis and orquitis. Fever, prostration, anorexia, as well as other constitutional symptoms, are frequent 7 . None of these signs or symptoms was present in our patients.
Relapse in leprosy is a reoccurrence of the disease at any time after the completion of MDT. There are different causes of relapses: an inadequate MDT due to misclassification of the disease, a premature stop of MDT or a poor compliance. Sometimes, even with adequate MDT, the relapse is due to multiplication of persistent bacilli or drug resistance. The relapses may be in the form of late reversal reaction or due to reinfection 8 . Persistence of M. leprae antigen in local lesions after regular multiple drug therapy (MDT) is an important risk factor for late reactions 9 . Occasionally, some patients develop delayed nerve impairment months or year after MDT, which could not be explained by relapses or reactions. They may have a chronic and slowly progressive form of multiple mononeuropathy or polyneuropathy 5 , and there is no activity of leprosy. We consider these cases of late painful neuropathy appearing many years after leprosy treatment as being a leprosy lateonset neuropathy (LLON) form of presentation. Our patients presented this modality of neuropathy. There was no clinical or nerve biopsy findings suggestive of leprosy reinfection. The microvasculitis and the presence of neoangiogenesis support a possible role of an ischemic process. A delayed immune reaction 5, 10 could explain the late appearance of LLON. In conclusion, this modality of neuropathy encompass clinically the late painful cases and possibly others non-painful which appear late after leprosy treatment. Electrophysiological findings support a more severe compromise of the small fibers, and immunosuppressive treatment with prednisone or methylprednisolone seems to be efficacious. A better understanding of LLON clinical features and physiopathology is needed for its good management.
